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CHAPTER  I 


PURPOSES  OF  THE  STUDY 

This  study  was  undertaken  for  the  following  purposes: 

1.  to  classify  the  questions  and  exercises  in 
fourth  grade  geography  books  on  the  besis  of  the 
mental  processes  required  to  answer  the  questions 
and  to  do  the  exercises; 

2.  to  learn  to  what  extent  the  questions  and 
exercises  in  fourth  grade  geography  books  require 
the  use  of  higher  mental  processes,  as  defined 

in  this  study. 

The  writer  of  the  study  is  of  the  opinion  that  such 
knowledge  would  be  of  practical  value  to  teachers, 
administrators,  textbook  writers,  and  others  who  are  con- 
cerned with  guiding  children  to  their  maximum  mental 
development . 

DEFINITION  OF  TERMS 

Mental  Processes: 

In  this  study  the  term  mental  processes  is  used  to 
mean  those  mental  activities  in  which  children  engage  in 
order  to  answer  the  questions  and  to  do  the  exercises  set 
for  them  in  fourth  grade  geography  books. 
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Higher  Mental  Processes: 

The  term  higher  mentel  processes  is  used  in  this  study 
to  designate  those  mental  activities  included  in  this  study 
other  than  recall,  namely:  organization  of  ideas; 

supplementation  and  use  of  ideas;  and  criticism  and 
evaluation  of  ideas. 

Heed  of  Ability  to  Think: 

John  Dewey  once  wrote:  "The  most  we  may  do  for  children 
as  far  as  their  minds  are  concerned  is  to  teach  them  to 
think. 11 

The  Times  .Education  Supplement*-  states,  "The  teaching 
of  clear  thinking  is  one  of  the  most  urgent  needs  of  our 
time.  As  the  scale  of  social  organization  increases  the 
guidance  of  our  instincts  becomes  more  and  more  unsafe,  and 
the  need  for  ordinary  man  to  have  a clear  consciousness  of 
his  actions,  and  to  fonn  a strong  habit  of  forecasting  their 
results  becomes  ever  more  apparent." 

In  a democracy  it  is  imperative  that  the  people  develop 
the  ability  to  think  for  themselves,  and  to  act  for  them- 
selves on  the  basis  of  their  thinking.  Facts  and  principles 
learned  are  then  not  ends  in  themselves,  but  tools  for 
thinking.  "Education  is  ineffective  if  it  does  not  provide 

^"Education  and  Social  Reconstruction:  Need  to  Teech 

Clear  Thinking."  Times  Education  Supplement,  1511:  185. 

April  15,  1944. 
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experiences  to  develop  higher  mental  processes.”2 
Levels  of  Mental  Activity: 

Formerly  it  was  assumed  that  education  was  chiefly  the 
acquisition  of  information.  Although  the  emphasis  has 
changed  in  modern  education,  and  the  mere  acquisition  of 
facts  is  not  now  recognized  as  education,  it  must  not  he 
underrated,  as  information  is  the  basis  upon  which  thinking 
depends.  One  cannot  think  without  knowledge  of  the  facts. 
Judd  states,  "Memorization  of  facts  frequently  fails  to 
result  in  the  development  of  higher  mental  processes.  If 

the  higher  mental  processes are  really  to  be  cultivated, 

learning  conditions  appropriate  for  their  cultivation  are 
necessary . I,s  Many  students  develop  facility  in  one  type  of 
mental  activity  involved  in  a course  without  developing 
equal  facility  in  other  types  of  mental  processes  involved.”4 
Judd  considers  memorization,  or  recall,  a low  grade  of 
mental  activity.  The  ability  to  learn  and  the  ability  to 
think  are  related,  but  are  not  identical.  Mere  repetition 

2 

J.  Paul  Leonard  and  Alvin  C.  Eurich,  (Editors). 

An  Evaluation  of  Modern  Education.  (A  Report  Sponsored  by 
the  Society  for  Curriculum  Study. ) (New  York:  D.  Appleton- 

Century  Company,  1944),  p.  126. 

g 

Charles  Hubbard  Judd,  Education  as  Cultivation  of  the 
Higher  Mental  Processes  (New  fork:  The  Macmillan  Company, 

i'536)  , p.  17* 

4 

Idem,  p.  15. 
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may  result  in  learning,  while  reasoning  requires  the  re- 
organization and  application  of  isolated  facts  learned. 
Reasoning  requires  a greater  degree  of  intellectual  develop- 
ment than  does  mere  ability  to  learn.  Critical  or  reflective 
thinking  involves  a higher  order  of  intellectual  development, 
in  which  the  ability  to  reason  is  included.” 

From  the  foregoing  it  is  apparent  that  the  existence 
of  different  degrees  or  levels  of  mental  activity  is 
recognized  and  accepted.  Therefore,  the  writer  considers 
the  term  "higher  mental  processes”  justifiable  for  the 
purposes  of  this  study. 


5 

Edward  M.  Glaser.  An  Experiment  in  the  Development  of 
Critical  Thinking.  Contributions  to  Education,  No.  843, 

Bureau  of  Publicat ions , Teachers  College,  Columbia  University, 
1941.  p.  37. 
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CHAPTER  II 


RELATED  STUDIES 

Little  research  having  direct  relationship  to  this  study 
was  found.  However,  the  following  studies  as  reported  by 
Deutsche1"  are  related  to  some  phase  of  children’s  thinking. 

Jean  Piaget ’s  study  of  the  thought  processes  of 
children,  especially  of  logical  thinking  and  reasoning,  is 
the  pioneer  work  in  the  field.  His  study  resulted  in  a 
classification  of  children’s  concepts  of  causality,  including 
several  types  of  causal  explanations,  representing  three 
stages  of  development.  These  three  stages  of  causal  thinking 
progress  from  egocentrism  to  socialization  in  the  child. 
Piaget  used  the  individual,  direct-questioning  method, 

' sometimes  with  experiments  and  demonstration,  to  learn 
children’s  ideas  of  such  natural  forces  as  water  current, 
the  movement  of  clouds  and  heavenly  bodies,  and  shadows. 

He  also  studied  children's  understanding  of  the  mechanism 
of  bicycles,  steam  engines,  trains,  automobiles  and  air- 
planes. He  found  that  true  concepts  of  causality  did  not 
appear  until  children  were  about  seven  or  eight  years  old. 

The  methods  Piaget  used,  as  well  as  his  results  and 

■'"Jean  Marquis  Deutsche.  The  Development  of  Children’s 
Concepts  of  Causal  Relations,  "(Minneapolis : The  University 

‘of  Minnesota  Press,  1937). 
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conclusions  have  been  criticized,  but  his  work  did  contribute 
a technique  for  attacking  the  problem  of  children's  thinking, 
and  furnished  the  basis  for  further  work. 

A study  by  Keen  on  the  growth  of  concepts  and  reasoning 
gave  evidence  that  reasoning  is  specific  to  the  situation, 
and  not  a general  ability.  She  found  differences  between 
subjects  of  different  ages  in  the  amount  of  previous 
knowledge  and  experience  upon  which  they  have  to  drew,  and 
in  the  organization  of  that  information.  She  concludes  that 
there  is  a gradual  development  of  the  reasoning  process, 
through  more  effective  organization  of  concepts  and  the 
growth  of  self-criticism. 

Hezlitt,  in  a study  on  children's  thinking  used  the 
procedure  in  which  children  recognized  exceptions  and 
found  a common  object.  She  concludes  that  children  can  see 
relationship  at  a very  early  age. 

Winch  found  a high  correlation  between  reasoning 
ability,  or  ability  to  find  flews  in  statements,  and  age; 
and  a high  correlation  between  reasoning  ability  and 
intelligence. 

Bedell  studied  the  ability  of  children  to  recall  and 
to  generalize.  She  found  no  sex  difference  in  ability  to 
recall,  but  that  boys  excel  girls  in  ability  to  generalize. 

9 

Deutsche  used  the  group  testing  technique  in  a study 

2Idem. 
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of  the  development  of  csusel  reletions.  Seven  hundred 
thirty-two  children  in  grades  three  to  eight  were  the 
subjects.  Conclusions  of  the  study  of  interest  here  ere: 

The  overleaping  between  ages  in  types  of  answers  was  marked. 
Nb  type  of  answer  was  characteristic  of  a single  age. 

A striking  increase  of  superior  answers  was  found  with 
advancing  age. 

Ho  evidence  was  found  that  children's  reasoning  ability 
develops  by  stages.  Analysis  shows  a gradual  development  in 
ability  to  answer  correctly  cause  and  effect  questions. 

Burt  , in  a study  in  which  he  used  especially  devised 
tests  to  measure  the  reasoning  ability  of  school  children 
between  seven  and  fourteen  years  of  age  concluded  that  all 
of  the  elemental  mechanisms  essential  to  formal  reasoning 
are  present  in  children  at  the  age  of  seven,  if  not  somewhat 
earlier.  Development  consists  primarily  in  an  increase  in 
the  extent  and  variety  of  the  subject  matter  to  which  those 
mechanisms  can  be  applied,  and  in  an  increase  in  the 
precision  and  elaboration  with  which  those  mechanisms  can 
operate. 


3 

C.  Burt,  "The  Development  of  Reasoning  in  School 
Children,"  Journal  of  Experimental  Pedagogy,  5:  67-77  4* 
1927.  Cited  by  iMward  M.  Glaser,  An  iibcperiment  in  the 
Development  of  Critical  Thinking,  Contributions  to  iSducetion 
No.  643 . (New  York:  Columbia  University,  Bureau  of 

Publications,  1941).  pp.  212. 
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Jensen4 5  confirms  Burt’s  findings,  and  states  that  the 

thought  processes  of  children  are  not  qualitatively  different 

from  those  of  adults. 

5 

Raths  conducted  an  experiment  to  test  children's 
thinking.  Tests  were  scored  for  correct  Judgments  of  true, 
false,  and  questionable  statements.  Three  kinds  of  errors 
were  found : 

1.  errors  due  to  ignorance; 

2.  errors  due  to  over-caution  or  uncertainty; 

3.  errors  in  which  the  child  goes  beyond  facts  when 
the  evidence  is  insufficient. 

The  following  studies  concern  reading  ability  and  some 

mental  process. 

£ 

Grim  concluded  that  the  pupil  who  rates  high  in  reading 
ability  may  or  may  not  stand  equally  high  in  his  ability  to 
interpret  social  data.  The  study  indicated  that  reading 


4 

Kai  Jensen  "The  Social  Studies.”  Thirty-Eighth  Yearbook 
of  the  Rational  Society  for  the  Study  of  Education,  Part  1 
Bloomingdale , Illinois : Public  School  Publishing  Company , 

1939).  pp.  325-360. 

5 

Louis  Raths,  ”A  Thinking  Test,”  Educational  Research 
Bulletin,  23:  72-75  — J-  , March  15,  1944. 

£ 

Paul  R.  Grim,  "Interpretation  of  Data  and  Reading  Ability 
in  the  Social  Studies”,  Educational  Research  Bulletin, 

19:  372-4,  September  25,  1940. 
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ability  and  ability  to  interpret  date  are  related  in  the 
social  studies,  but  not  definitely  enough  to  consider  them 
as  a single  behavior.  Both  are  important  objectives  of  the 
social  studies,  and  the  author  concluded  that  each  should 
be  evaluated  with  a separate  test  or  technique. 

The  study  by  Gens"'’  was  undertaken  for  the  purpose  of 
learning  the  ability  of  children  in  grades  four,  five,  and 
six  to  read  critically  to  find  information  relevant  to  a 
problem  under  consideration;  and  to  learn  the  degree  to 
which  this  ability  is  related  to  comprehension.  The  author 
anticipated  the  criticism  that  the  ability  to  recognize 
relevant  material  is  thinking  rather  than  reading,  and 
stated  that  for  comprehension  in  reading  there  must  be 
thinking,  and  that  reading  comprehension  is  not  regarded  as 
a simple  skill,  but  as  one  of  the  higher  mental  processes. 

Children  were  asked  to  judge  the  relevancy  of  material 
read  to  the  problem  to  be  solved  as  relevant,  remotely 
relevant,  fanciful,  encyclopedic,  and  sheerly  irrelevant; 
also,  as  material  that  helps  or  does  not  help  to  solve  the 
problem. 

The  study  showed  that  reference  reeding  is  a composite 
ability  which  includes  reading  ability,  selection-rejection 

7 

'Roma  Gens,  Critical  Reading  Comprehension  in 
Intermedi ate  Grades , Contributions  to  Educstion~fto.  811. 
(New  York:  Columbia  University,  Bureau  of  Publications, 

1940) . 
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ability,  and  shows  some  influence  of  delayed  recall.  The 
author  concludes  that  general  reeding  comprehension  is  being 
developed  in  our  schools  with  no  regard  for  the  wisdom  of 
accepting  the  printed  word. 

Q 

Marden's  study  hss  as  its  purpose  the  measurement  of 
the  extent  to  which  the  "average”  seventh  grader  practices 
associetionel  thinking  while  reeding  in  the  social  studies 
field,  and  to  determine  in  how  far  growth  in  power  would 
result  from  directed  teaching  of  this  associational  reading. 
Associational  reading,  as  used  in  this  study,  is 
associational  thinking  as  an  end  result. 

The  process  of  associational  reading  was  broken  down 
into  specific  abilities  used  with  social  studies  literature, 
as  follows: 

1.  stimulation  to  self-expression  through  activity, 
and  questioning  for  further  research; 

2.  use  of  experiential  knowledge  to  illustrate  a 
specific  idea; 

3.  use  of  experiential  knowledge  to  illustrate  a 
generalization. 

A test  was  built  to  measure  these  abilities. 


Avis  Merden,  Associational  Reading  Abilities  of  the 
Seventh  Grader . UnpuF lished  Me  s t e r o f Mu  cation  Thesis, 
Boston  University,  1941. 
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Preliminary  examination  of  test  results  showed  that 
pupils  had  little  ability  in  some  phases  of  associational 
reeding.  A control  and  an  experimental  group  were  given 
instruction  in  associational  reading  for  a ten-week  period 
and  then  retested. 

Results  of  the  study  show,  in  part,  that  pupils  are 
able  to  improve  their  ability  to  suggest  activities  related 
to  their  reading;  pupils  made  greater  gains  in  suggesting 
activities  classified  as  "Creative”,  than  they  did  in  the 
"Manipulative"  or  "Intellectual"  categories.  The  study 
suggests  that  the  ability  to  suggest  related  activities  may 
be  taught  to  all  pupils  with  some  degree  of  success,  and  that 
the  ability  depends  more  upon  specific  training  than  upon 
mental  ability.  Further  conclusions  are  that  pupils  are 
able  to  improve  their  ability  to  raise  questions  for  further 
study  related  to  their  reading,  and  to  use  experiential 
knowledge  for  the  illustration  of  a specific  ides  presented 
in  their  reading. 

Several  other  studies  agree  with  that  of  Marden  in  that 
certain  abilities  improve  ss  the  result  of  directed  practice, 

or  of  teaching. 

9 

Glaser's  experiment  was  conducted  in  twelfth  grade 
English  classes.  There  were  four  classes  in  both  the  control 

9 Edward  M.  Glsser,  "An  Experiment  in  the  Development  of 
C r i t ical  Thinking , C o n t r iFu tions  to  Education  No.  843. 

Fflew  York:  Columbia  University,  Bureau  of  Publications,  1941). 
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and  the  experimental  groups.  The  objectives  of  the 
experimental  teaching  were: 

1.  to  cultivate  in  the  pupils  an  attitude  of  reason- 
ableness, a disposition  to  consider  in  a thoughtful 
way  the  problems  and  subjects  that  come  within  the 
range  of  one's  experience; 

2.  to  help  students  acquire  some  knowledge  of  the 
methods  of  logical  inquiry  and  reasoning;  and 

3.  to  help  students  acquire  some  skill  in  applying 
those  methods. 

A series  of  eight  lesson  units  was  developed  for  use 
in  the  experimental  classes  over  a ten-week  period.  The 
control  classes  followed  the  usual  course  of  study  for 
their  schools,  which  included  among  objectives  the  develop- 
ment of  the  ability  to  think  critically.  Initial  and  final 
tests  in  critical  thinking  were  administered. 

Results  of  the  experiment  showed  significant ly  greater 
gains  in  the  critical  thinking  tests  in  the  experimental 
classes.  There  was  evidence  of  increased  disposition  and 
ability  to  think  critically  in  other  school  classes,  at 
home,  in  personal  problems,  and  in  connection  with  speeches, 
advertisements,  and  arguments.  Most  subject  to  general 
transfer  was  the  attitude  of  wanting  evidence  for  beliefs. 
Development  of  skill  in  logical  inquiry  and  reasoning  appears 
to  be  limited  by  the  acquisition  of  knowledge  and  facts 
concerning  the  subject  matter  or  problem  toward  which  the 
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thinking  is  directed. 

There  is  e tendency  for  the  more  intelligent  members 
of  a group  to  profit  most  from  the  training  in  critical 
thinking.  However,  this  is  only  a group  trend.  Individuals 
with  I.Q. 1 s of  less  than  100  are  found  among  those  who 
profit  most  from  such  training. 

A study  by  Anderson,  Marcham,  and  Seymour^0  was  carried 
on  in  the  social  studies  field  in  grades  seven  and  ten. 
Emphasis  was  placed  on  the  following  skills  involved  in 
critical  thinking: 

1.  identifying  specific  facts; 

2.  selecting  relevant  facts; 

3.  organizing  facts  in  terms  of  meaningful  sub-topics; 

4.  arranging  sub-topics  in  logical  order; 

5.  making  inferences  from  specific  facts  and  from 
trends ; 

6.  dist inguishing  between  fact  and  opinion; 

7.  recognizing  situations  in  which  insufficient 
evidenoe  makes  it  difficult  or  impossible  to  drsw 
a clear-cut  conclusion. 

Objective-type  tests  were  devised  at  each  grade  level 
to  measure  the  skills  stressed  in  the  experimental  materials. 
Classes  were  paired,  tested  in  September  and  again  in  April 

^Howard  C.  Anderson,  et  al . , "An  Experiment  in  Teaching 
Certain  Skills  in  Critical  thinking" , Journal  of  Educational 
Research,  38:  241-51,  December,  1944. 
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after  instructional  materials  had  been  used  with  the 
experimental  group. 

In  Abstracting  and  Organizing  Information  there  was 
little  difference  between  the  two  groups.  In  Making 
Inferences  and  Drawing  Conclusions  the  gains  made  by  the 
experimental  group  were  decidedly  higher. 

An  experiment  by  Arnold1-1  in  teaching  and  testing  use 

of  data,  or  the  ability  to  do  critical  thinking  was  carried 

out  with  fifth  and  sixth  grade  pupils.  One  purpose  of  the 

experiment  was  to  gather  data  as  to  the  possibility  and 

the  methods  of  teaching  more  intelligent  use  of  data  to 

pupils  in  grades  five  and  six.  An  experimental  and  a control 

group  were  used.  The  experimental  group  was  given 

instruction  in  the  abilities  tested,  and  both  groups  were 

retested.  Conclusions  of  the  study  were  that  the  intelligent 

use  of  d8ta  can  be  tested  at  the  fifth  and  sixth  grade 

level,  and  that  critical  thinking  can  be  taught  in  the 

elementary  school  whenever  time  is  taken  to  give  adequate 

consideration  to  our  purposes  and  procedures. 

i p 

A study  by  Wrightstone  agrees  with  the  above.  In 
this  study  a series  of  tests  was  constructed  to  test  the 

^Dwight  L.  Arnold,  "Testing  Ability  to  Use  Data  in  the 
Fifth  and  Sixth  Grades",  Educational  Research  Bulletin,  17: 
255-59-f,  December  7,  1938. 

12 

J.  Wayne  Wrightstone,  Appraisal  of  Newer  Elementary 
School  Practice,  (New  York:  Columbia  University  Press, 

1938 ) . pp.  22 1. 
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effectiveness  of  the  teaching  of  critical  thinking  in  the 
elementary  schools.  The  tests  were  constructed  especially 
to  test  the  ability  of  the  pupils  to: 

1.  obtain  facts; 

2.  interpret  facts; 

3.  apply  the  conclusion  to  new  or  special  situations. 
For  the  most  part  the  content  of  the  tests  was  related  to 
aspects  and  materials  of  social  education.  Scores  were  not 
statistically  significant,  but  definitely  favored  the 
experimental  schools  in  which  critical  thinking  had  been 
made  a major  objective  of  teaching.  The  conclusion,  in 
terms  of  educational  significance,  is  that  the  quality  of 
pupil  thinking  can  be  improved  by  proper  instruction  and  by 
provision  for  its  practice. 

A study  by  Salisbury  conducted  in  grades  seven, 
nine,  and  twelve  concluded,  in  part,  that  mental  skills 
involved  in  outlining  and  summarizing  transfer  to  produce 
improvement  in  general  thinking  or  reasoning  ability. 

Training  in  logical  organization  appears  to  be  somewhat 
more  successful  if  carried  on  intensively  during  a short 
period  of  time  than  if  given  intermittently  over  a longer 
period.  Improvement  in  thinking  can  be  achieved  under 
normal  classroom  conditions  when  the  pupils  are  given 

13 

Rachael  Salisbury,  ,TA  Study  of  the  Transfer  Effects  of 
Training  in  Logical  Organization”,  Journal  of  Educational 
Research,  28:  241-254,  December,  1934. 
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directed  practice  in  outlining  and  summarizing. 

In  an  experiment  with  ninth  grade  pupils  in  algebra, 
Daily1-4  found  that  direct  instruction  in  the  development 
of  critical  thinking  is  of  considerable  value. 

Teller  found  that  the  experimental  group  in  which 
time  W8S  devoted  to  group  thinking  in  the  interpretation  of 
historical  data  showed  greater  improvement  in  ability  to 
interpret  data,  and  also  developed  a more  critical  attitude 

toward  present  day  problems  than  did  the  control  group. 

1 fi 

Symonds  conducted  an  experiment  to  discover  the 
mental  processes  thst  are  required  in  different  types  of 
thought  processes.  He  met  with  a group  of  graduate 
students  in  education  for  one  evening  a week  for  the  great e 
part  of  a school  year.  At  the  meetings  Symonds  presented 
the  group  with  questions  intended  to  stimulate  one  type  of 
mental  process.  Each  member  of  the  group  attempted  to 
report  the  mental  process  he  went  through  to  reach  his 
solution  of  the  problem. 

^4B.  W.  Daily,  Ability  of  High  School  Pupils  to  Select 
Essential  Data  in  Solving  Problems,  Contributions  to 
Education  Ho.  l9o . (New  York:  Columbia  University,  Bureau 
of  Publications. , 1925.) 

15 

J.  D.  Teller,  "Improving  Ability  to  Interpret 
Educational  Data",  Educational  Research  Bulletin,  19: 
363-71.  1940. 

16 

Percival  M.  Symonds,  Education  and  the  Psychology 
of  Thinking.  (New  York:  McGraw-Hill  Book  Company , 1936. ) 

pp . 2^5. 
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Symonds  concluded  that  thinking  is  a complex  art 
which  can  he  divided  into  components,  each  of  which  is  a 
matter  of  skill  and  learning  in  itself.  Previous  experience, 
the  words  used,  and  the  meaning  they  convey  to  the  individual 
are  important  factors  in  thinking.  Meager  experience  and 

concepts  limit  thinking. 

1 7 

Tyler  found  that  students  engaged  in  the  study  of  a 
variety  of  subjects  did  not  develop  corresponding  degrees 
of  facility  in  mere  recall  and  in  the  abilities  to  apply 
principles  and  to  draw  inferences.  The  ability  to  apply 
principles  and  the  ability  to  draw  inferences  Tyler  considers 

higher  mental  processes. 

1 8 

Dean  tested  fourth  grade  children  in  types  of 
comprehension.  The  types  tested  were:  reading  for  the 

main  points;  reading  to  reorganize  material;  reading  to  judge 
the  relative  importance  of  ideas;  and  reading  to  draw 
inferences  from  facts  not  overtly  stated.  The  order  of 


Ralph  W.  Tyler.  "The  Relation  Between  Recall  and 
Higher  Mental  Processes",  in  Charles  H.  Judd,  Education  as 
Cultivation  of  the  Higher  Mental  Processes , ( Hew  fork:  TKe 

Meemillan  Company,  1936).  Chapter  II. 


Alice  M.  Dean,  "A  Study  of  the  Range  and  Types 
of  Comprehension  in  Fourth  Grade  Reading",  Master  of  Arts 
Thesis,  1932.  Reported  by  Gerald  A.  Yookum.  "Reseerch 
Studies  in  Work  Type  Reading:  A Summary  of  Work  Done  at 

One  University",  Journal  of  Educational  Research,  29: 
532-543,  March,  1936. 
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difficulty  of  the  types  of  comprehension  studied  is  as 
follows : 

1.  Reading  for  the  main  points  - factual  answers. 

2.  Reorganizing  material. 

3.  Drawing  inferences  from  facts  not  overtly  stated. 

4.  Judging  the  relative  importance  of  various  facts. 
It  was  found  that  all  except  the  very  bright  children 

have  more  trouble  with  type  four  than  with  any  other  type 
of  comprehension. 
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CHAPTER  III 


PROCEDURE  USED  IN  THE  STUDY 
Classification  of  Higher  Mentel  Processes 

For  the  purposes  of  this  study  it  we s necessery  to 
formulate  e definite  clsssificetion  of  the  mentel  processes 
in  which  children  might  be  expected  to  engage  to  answer  the 
questions  and  to  do  the  exercises  set  for  them  in  fourth 
grede  geography  books.  The  clsssificetion  of  mentel 
processes  used  in  this  study  is  based  lergely  on  the  work 
in  this  field  by  DurrellJ-  end  Judd  . The  classification 
used  in  this  study  is  as  follows: 

I Recall 

* A.  Facts  in  the  chapter 

B.  Facts  in  previous  chapters 

C.  Previous  knowledge  or  experience 

D.  Reproduction  of  drawing 

E.  Original  drawing  explained  in  text 

F.  Recognition 


^Donald  D.  Durrell,  "Language  and  the  Higher  Mental 
Processes",  Review  of  Educational  Research,  13:  110-114, 
April,  1943. 

2 

Charles  Hubbard  Judd,  Education  as  Cultivation  of  the 

Higher  Mental  Processes,  Hew  York!  The  Macmillan  Company , 
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II  Organization 


A.  Select  items  pertinent  to  the  topic 

B.  Classify  or  arrange 

C.  Find  the  main  point 

D.  Find  minor  points 

E.  Make  a summary 

F.  Make  an  outline 

Gr.  Prepare  a special  report 
H.  Collect  information,  pictures,  etc.  from 
sources  other  than  the  textbooks 
III  Supplementation  and  use  of  ideas 

A.  Find  examples 

B.  Suggest  plan  of  activity  allied  to  topic 

C.  Suggest  additional  topics  for  study 
0.  Show  relationship  to  other  fields 

E.  Create  or  invent  new  combination  of  ideas 

F.  Apply  knowledge  to  new  situations 

G.  Relationship 

H.  Handwork  to  illustrate  a fact  or  a principl 
IV  Criticism  and  evaluation  of  ideas 

A.  Recognizing  special  merit  of  idees 

B.  Find  exception  to  point  made 

C.  Suggest  limitations 

D.  Analyze  methods  and  motives 

E.  Evaluate  Evidence 
Separate  fact  from  opinion 


F. 


u i.  • • . . 3 o ' s t i : ti  . 3..  ..  >oI . I 

. I * ' • J 

folOCf  fil  6fi»  t--  3 t:.i>  ,D 

t: 1 1 nor.  i x . 

• 

3 XIvX  : W 

3-  . . i . n t • - . • 

. . r 

esfoodteetf  -xc.r  u,.;  3 ia  to  atoiuoa 

3t  ! : 3 - rrr  . .. 

oi  qo  J i>e  i J I ijjirxio'fl  1 o la  i q . 

>-i. . v - jvi  : ar.u  t t 

it  o'  i . , 

' £ E.rjo  j:  J'-i:  H 

. 

' . . 

y # t..  • .:  . 


G.  Eliminate  unimportant  or  irrelevant  material 

H.  Make  comparisons 

I.  Find  differences 

J.  Find  similarities 

Sample  Questions  and  Exercises 
of  each  item  in  the  classification  of  mental  processes 

used  in  this  study 

I Recall 

A.  Facts  in  the  chapter 

What  kind  of  homes  do  the  Eskimos  have? 

B.  Facts  in  previous  chapters 

What  other  boy  have  you  visited,  besides 
Andre,  whose  father  carries  on  mixed  farming 

C.  Previous  knowledge  or  experience 

Answer  these  from  your  own  experience: 

Have  you  ever  been  in  a fog? 

Have  you  ever  seen  an  island? 

D.  Reproduction  of  drawing 

Draw  a picture  of  a Swiss  cottage  with  a 
background  of  mountains. 

E.  Original  drawing  - explained  in  text 

Draw  a large  circle  to  represent  either  the 
Western  Hemisphere  or  the  Eastern  Hemisphere 
Then  draw  lines  to  show  the  equator,  the 
arctic  and  antarctic  circles,  and  the 
tropics  of  Cancer  and  Capricorn.  Write  the 
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correct  names  on  each  of  these  lines. 

Then  write  the  names  of  the  five  zones  in  the 
correct  places. 

F.  Recognition 

The  Eskimos  keep  many  dogs  because 

a.  they  need  dogs  for  drawing  their  sledges. 

b.  they  are  very  fond  of  pets. 

c.  the  dogs  scare  away  wild  animals. 

Point  to  the  mouth  of  the  Congo  on  this  map. 
Trace  the  Rile  River  from  its  source  to  its 
mouth. 

II  Organization  of  ideas 

A.  Select  items  pertinent  to  the  topic. 

None  found. 

B.  Classify  or  arrange 

During  your  travels  you  have  visited  two 
countries  in  Asia:  Hirfa's  country  and  Li 

Yung's  country.  Write  these  two  headings  on 
a sheet  of  paper  or  on  the  blackboard: 

Hirfa's  people  Li  Yung's  people 

Then  write  each  of  the  following  phrases 
under  the  heading  where  you  think  it  belongs. 
There  should  be  eight  phrases  in  each  column. 

If  you  place  them  correctly,  you  will  have 
clear  memory  pictures  of  your  friends  in  Asia. 
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1.  Belong  to  the  yellow-brown  race. 

2.  Belong  to  the  white  race. 

3.  Live  in  southeastern  Asia. 

4.  Live  in  southwestern  Asia. 

5.  Wear  woolen  clothing. 

6.  Wear  cotton  and  silk  clothing. 

7.  Live  in  houses. 

8.  Live  in  tents. 

9.  .Sat  rice  and  drink  tea. 

10.  2 at  dates  and  drink  coffee. 

11.  Live  in  a desert. 

12.  Live  in  a land  of  many  rivers. 

13.  Ride  on  horses  and  camels. 

14.  Travel  in  boats. 

15.  Sell  silk  and  tea. 

16.  Sell  woolen  thread  and  cheese. 

C.  Find  main  point 

Hone  found 

D.  Find  minor  point 

None  found 
iS.  Make  a summary 
None  found 
F.  Make  an  outline 

A little  American  girl  took  a trip  from 
Como  across  Switzerland.  She  made  notes  about 
the  things  she  saw  as  she  looked  out  of  the  train 
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window  during  the  first  three  hours  of  her 
Journey.  From  her  notes  she  made  the  following 
record  of  this  part  of  her  trip.  Make  notes 
for  yourself  of  at  least  fifteen  different  things 
you  could  see. 

G.  Prepare  a special  report 

Make  a report  about  ancient  Alexandria,  its 
library  and  lighthouse. 

H.  Collect  information,  pictures,  etc. 

Collect  pictures  showing  the  life  of  the 
people  in  Egypt. 

Try  to  find  books  that  tell  about  Pompeii  and 
how  the  people  of  that  old  Roman  city  lived. 

If  you  can  find  an  Italian  friend  or  a Greek 
friend  ask  him  to  tell  you  about  his  old  home 
and  how  the  people  live  there. 

Learn  from  other  books  all  you  can  about  the 
habits  of  the  seal. 

Ill  Supplementation  and  use  of  ideas 

A.  Find  examples. 

None  found. 

B.  Suggest  plan  or  activity  allied  to  the  topic. 

None  found . 

C.  Suggest  additional  topics  for  study. 

Wh8t  questions  about  Bomba  do  you  hope  to 
have  answered  during  your  visit  in  his  village? 
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D.  Show  relationship  to  other  fields. 

None  found. 

E.  Creete  or  invent  new  combination  of  ideas. 

Write  a brief  story  of  your  trip  down  the  Nile. 
Write  a letter  to  your  mother  telling  her  about 
all  the  sights  you  have  seen  on  the  way. 

Make  up  riddles  like  these. 

Plan  a little  play  in  four  acts  about  seal 
hunting  in  the  wintertime. 

F.  Application  of  knowledge  to  new  situations. 

Do  you  expect  to  find  the  summer  weather  in 
Norway  warmer  than  in  the  United  States,  or 
cooler?  Why? 

G.  Relationship. 

As  you  travel  up  and  down  the  Amazon  River 
try  to  think  how  the  life  of  the  Amazon 
Indian  is  related  to  the  land  in  which  they 
live . 

H.  Handwork  to  illustrate  a fact  or  a principle. 

Draw  on  the  blackboard  a set  of  pictures 
which  will  tell  the  story  of  a summer  after- 
noon with  the  Eskimos  at  the  trading  post. 

Make  a model  of  a Kazak  camp  in  the  steppe. 

Show  the  grassy  plain,  the  yurts,  and  the 
animals  grazing  in  the  pastures. 


. tjuc  ’ erio" 

. . . . • . • 

. .1  : t ■ :&  i 1 < .’.-it  TLC.  "to  Y o*.  : • { At 

• ti©  . . ?fix  .r-.  . . . ' n 0 Ovt  is,  • ©Jin:* 

.^e.  axl X-  Etc-  nt  it  ; , LO'i  fcad:*i:  j ©it if  Xia 

• s - .x  ^il  st-  urh  (jj  eo.v  ■ 

I-e  X tic  '3  ui\. . i . o xi 

. ©ri  Xnott  i / fii ; i • l!/  • 

. t a i . • sv.  . .©x  c } o - i ©1  . o L-  i 

l L v,.  J !£  . • t . o J V , L 

t , . 

. ‘lx  ■ ...  O 

. ;i  a le  r 

ti  ri:"1  ..  ra  . t>  k ■■  ol  c j 

flos  • . I : X 't  > £ 1 £1  cr  ;r  . v J- 

vc  X noi.  . tji  fti  1 on*  c-  i i i.  • . . 

. bVil 

. i ,0  ' <0  *?.  f;  ©J  • . p~  -• 

j & ^'QG'VlocJtf  erlX  it  n, 

- ..  X'  ; . ?.  .)  £'loX  1 " c.  J .i 

.;ao  ,.;ii  jiX  s-.itl-  is  c-onl.  die  ei.X  df-lv  noon 
. .0  ' X fli  U* :)  , -'5  To  s t;  ,■•• 


. X ni  j Liio  vi  t 1 • ■.  .i 


IV  Criticism  and  evaluation  of  ideas 

A.  Recognizing  special  merit  of  ideas  presented. 

Write  a paragraph  telling  why  you  think  the 
Mediterranean  Sea  Coast  would  he  a good  place 
to  spend  a vacation. 

B.  Finding  exceptions  to  point  made. 

None  found . 

C.  Suggesting  limitations. 

None  found . 

D.  Analyzing  methods  and  motives. 

Why  do  you  think  they  lended  when  they  did? 
Cen  you  figure  out  how  the  pump  works? 

E.  Evaluating  evidence. 

Does  the  map  make  you  think  of  any  reason  why 
it  is  hard  to  build  railroads  in  Norway? 

F.  Separating  fact  from  opinion. 

None  found. 

G.  Eliminating  unimportant  or  irrelevant  material. 

None  found . 

H.  Making  comparisons. 

How  does  the  Red  Sea  compare  in  length  with 
the  Mediterranean? 

Compare  the  uses  of  water  buffaloes,  camels, 
and  donkeys. 
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I.  Finding  differences. 

How  does  the  Gulf  Stream  differ  from  the 
Lebrador  Current? 

J.  Finding  similarities. 

In  what  way  does  Amsterdam  remind  you  of 
Venice? 

In  what  ways  is  travel  in  Switzerland  like 
that  in  the  United  States? 

Books  Used  in  the  Study 

Ten  fourth  grade  geography  books  were  chosen  for  use  in 
this  study.  All  of  the  questions  and  exercises  contained  in 
each  book  were  analyzed  and  classified  according  to  the 
mental  processes  required  for  their  solution.  The  questions 
and  exercises  were  analyzed  and  classified  in  two  groups, 
as  follows: 

1.  the  questions  and  exercises  found  at  the  end  of 
chapters  or  other  definite  sections  of  the  text, 
and  those  found  in  the  text; 

2.  the  questions  and  exercises  found  under  maps, 
pictures,  and  diagrams. 
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The  ten  books  chosen  for  use  in  this  study  are  as  follows 


Atwood,  Wallace  W.  , and  Thomas,  Helen  Goss,  Home  Life  in 
Far  Away  Lands , Boston;  Ginn  and  Corap  any', ~T95737 

Atwood,  Wallace  W. , and  Thomas,  Helen  Goss.  Visits  in  Other 
Lands.  Boston:  Ginn  and  Company,  1943. 

Barrows,  Harlan  H. , Parker,  Edith  Putnam.  Journeys  in 

Distant  Lands.  Boston:  Silver  Burdett  Company , 



Bodley,  G.  R.  Peoples  of  Other  Lands.  New  York:  Iroquois 

Publishing  Company,  1941. 

Branom,  Frederick  K. , and  Ganey , Helen  M.  Our  Lands  and  Far 
Lands . New  York:  William  H.  Sadlier,  Inc. , 1938. 

Carpenter,  Frances.  Our  Neighbors  Near  and  Far.  Boston: 
American  Book  Company,  1939. 

Dodge , Richard  Elwood , and  Lackey,  Earl  Emmet.  The  World 

and  its  People . New  York:  Rand  McNally*"  and"  Comp  any 


McConnell,  W.  R.  Geography  Around  the  World.  New  York: 
Rand  McNally  and  Company,  1^45. 

Smith,  Russell  J.  World  Folks.  Chicago:  The  John  C. 

Winston  Company",  1§39 . 

Stull,  DeForest,  and  Hatch,  Roy  W.  Journeys  Through  Many 
Lends . Boston:  Allyn  and- Bacon,  1942. 
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CHAPTER  IV 


ANALYSIS  OF  DATA 

The  following  tables  present  the  data  on  the 
classification  of  the  questions  and  exercises  in  the  ten 
geography  books  used  in  this  study. 

Table  IA  shows  the  numerical  distribution  of  the 
questions  and  the  exercises  found  in  the  text  and  at  the  end 
of  chapters  that  were  classified  under  the  subdivision  of 
Recall.  There  were  6,886  questions  and  exercises  in  the 
text  and  at  the  end  of  chapters  classified  under  Recall. 

Of  these,  3,302  were  classified  under  recall  of  Facts  in 
the  chapter.  Two  thousand  six  hundred  fifty-five  questions 
and  exercises  were  classified  under  Recognition.  Four 
hundred  ninety-two  questions  and  exercises  were  classified 
under  Facts  in  previous  chapters.  Three  hundred  forty-one 
questions  and  exercises  were  classified  under  Previous 
knowledge  or  experience.  Seventy-four  questions  and 
exercises  were  classified  under  Original  drawing  explained 
in  text.  Twenty-two  questions  and  exercises  were  classified 
under  Reproduction  of  drawing. 
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TABLE  IA 

NUMERICAL  DISTRIBUTION  OF  QUESTIONS  AND  EXERCISES  IN  THE  TEXT  AND  AT  THE  END  OF  CHAPTERS  CLASSIFIED  UNDER 

THE  SUB-DIVISIONS  OF  RECALL 

Total 

290 

626 
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673 

CO 

o 

CO 

646 

646 

850 

629 

cO 

00 

00 

CO 

Recognition 
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342 

CM 

CM 

CO 
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j 

377 

CD 

CM 

■H 
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335 

2655 
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20 

26 

64 

80 

54 

92 

05 

18 

341 
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94 

CM 

CO 
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0> 

44 

84 

01 

43 

492 
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in  the 
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621 
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357 

584 

173 

166 

153 

342 

741 

182 

3302 

Book 

rH 

CM 

CO 
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CO 

IS 

00 

05 

10 

Total 

Table  IIA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  that  were  classified  under  the  sub-divisions  of 
Organization  of  ideas. 

There  were  three  hundred  three  questions  and  exercises 
in  the  text  and  at  the  end  of  chapters  classified  under 
Organization  of  ideas.  Of  these,  two  hundred  eight 
questions  and  exercises  were  classified  under  Collect- 
information,  pictures.  Fifty-one  questions  and  exercises 
were  classified  under  Classify  or  Arrange.  Forty- three 
questions  and  exercises  were  classified  under  Prepare  a 
special  report.  One  question  was  classified  under  Make 
an  outline.  No  questions  or  exercises  were  classified  under: 
Select  items  pertinent  to  the  topic;  Find  main  point; 

Find  minor  point;  or  Make  a summary. 
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Teble  IIIA  shows  the  numerical  distribution  of  questions 
and  exercises  found  in  the  text  and  at  the  end  of  chapters 
that  were  classified  under  the  sub-divisions  of  Supplementation 
and  use  of  ideas. 

There  were  five  hundred  fifty -three  questions  and 
exercises  in  the  text  and  at  the  end  of  chapters  classified 
under  Supplementation  and  use  of  ideas.  Of  these,  three 
hundred  one  questions  and  exercises  were  classified  under 
Handwork  to  illustrate  a fact  or  a principle.  One  hundred 
nineteen  questions  and  exercises  were  classified  under 
Create  or  invent  new  combination  of  ideas.  Eighty- two 
questions  and  exercises  were  classified  under  Relationship. 
Forty-nine  questions  and  exercises  were  classified  under 
Application  of  knowledge  to  new  situations.  Two  questions 
were  classified  under  Suggest  additional  topics  for  study. 

There  were  no  questions  and  exercises  classified  under: 

Find  examples;  Suggest  plan  or  activity  allied  to  topic; 
or  Show  relationship  to  other  fields. 
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Table  IVA  shows  the  numerical  distribution  of  questions 
end  exercises  found  in  the  text  and  at  the  end  of  chapters 
that  were  classified  under  the  sub-divisions  of  Criticism 
and  evaluation  of  ideas. 

There  were  eight  hundred  twenty-five  questions  and 
exercises  in  the  text  and  at  the  end  of  chapters  classified 
under  Criticism  and  evaluation  of  ideas.  Of  these,  two 
hundred  thirty-six  questions  and  exercises  were  classified 
under  Finding  differences.  Two  hundred  thirty-four 
questions  and  exercises  were  classified  under  Making 
comparisons.  One  hundred  forty-seven  questions  and  exercises 
were  classified  under  Finding  similarities.  One  hundred 
twenty  questions  and  exercises  were  classified  under 
Evaluating  evidence.  Fifty  questions  and  exercises  were 
classified  under  Analyzing  methods  and  motives.  Twenty-two 
questions  and  exercises  were  classified  under  Recognizing 
special  merit  of  ideas  presented.  Sixteen  questions  and 
exercises  were  classified  under  Suggesting  limitations. 

No  questions  and  exercises  were  classified  under  Finding 
exception  to  point  made;  Separating  fact  from  opinion;  or 
Eliminating  unimportant  or  irrelevant  material. 
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CAL  DISTRIBUTION  OF  QUESTIONS  AND  EXERCISES  IN  THE  TEXT  AND  AT  THE  END  OF  CHAPTERS  CLASSIFIED 
UNDER  THE  SUB-DIVISIONS  OF  CRITICISM  AND  EVALUATION  OF  IDEAS 
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Table  IB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  that  were  classified  under  Recall.  There  were 
6,886  questions  and  exercises  in  the  text  and  at  the  end  of 
chapters  classified  under  the  sub-divisions  of  Recall. 

Of  these  47.96  per  cent  were  classified  under  recall  of  Facts 
in  the  chapter.  Under  Recognition  were  classified  38.56  per 
cent  of  the  questions  and  exercises  classified  under  Recall. 
Under  Facts  in  previous  chapters  were  classified  7.14  per 
cent  of  the  questions  and  exercises  classified  under  Recall. 
Under  Previous  knowledge  or  experience  were  classified  4.95 
per  cent  of  the  questions  and  exercises  classified  under 
Recall.  Under  Original  drawing  explained  in  text  were 
classified  1.07  per  cent  of  the  questions  and  exercises 
classified  under  Recall.  Under  Reproduction  of  drawing  were 
classified  0.32  per  cent  of  the  questions  and  exercises 
classified  under  Recall. 
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Table  IIB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  in  the  text  end  at  the  end  of 
chapters  that  were  classified  under  the  subdivisions  of 
Organization  of  ideas.  There  were  three  hundred  three 

i 

questions  and  exercises  in  the  text  and  at  the  end  of 
chapters  classified  under  Organization  of  ideas.  Of  these, 
68.65  per  cent  were  classified  under  Collect  information, 
pictures.  Under  Classify  or  arrange  were  classified  16.83 
per  cent  of  the  questions  and  exercises  classified  under 
Organization  of  ideas.  Under  Prepare  a special  report  were 
classified  14.19  per  cent  of  the  questions  and  exercises 
classified  under  Organization  of  ideas.  Under  Make  sn  out- 
line were  classified  0.33  per  cent  of  the  questions  and 
exercises  classified  under  Organization  of  ideas.  Fo 
questions  and  exercises  were  classified  under:  Select 

items  pertinent  to  the  topic;  Find  main  point;  Find  minor 
point;  or  Make  a summary. 
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Table  IIIB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  that  were  classified  under  the  sub-divisions  of 
Supplementation  and  use  of  ideas.  There  were  five  hundred 
fifty-three  questions  and  exercises  in  the  text  and  at  the 
end  of  chapters  classified  under  Supplementation  and  use 
of  ideas.  Of  these,  54.43  per  cent  were  classified  under 
Handwork  to  illustrate  a fact  or  a principle.  Under  Create 
or  invent  new  combination  of  ideas  were  classified  21.52  per 
cent  of  the  questions  and  exercises  classified  under 
Supplementation  and  use  of  ideas.  Under  Relationship  were 
classified  14.83  per  cent  of  the  questions  and  exercises 
classified  under  Supplementation  and  use  of  ideas.  Under 
Application  of  knowledge  to  new  situations  were  classified 
8.84  per  cent  of  the  questions  and  exercises  classified 
under  Supplementation  and  use  of  ideas.  Under  Suggest 
additional  topics  for  study  were  classified  0.36  per  cent  of 
the  questions  and  exercises  classified  under  Supplementation 
and  use  of  ideas.  There  were  no  questions  or  exercises 
classified  under:  Find  examples;  Suggest  plan  or  activity 

allied  to  topic;  or  Show  relationship  to  other  fields. 
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Table  IVB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  that  were  classified  under  the  sub-divisions  of 
Criticism  end  evaluation  of  ideas.  There  were  eight  hundred 
twenty-five  questions  and  exercises  in  the  text  and  at  the 
end  of  chapters  classified  under  Criticism  and  evaluation 
of  ideas.  Of  these,  £8.61  per  cent  were  classified  under 
Finding  differences.  Under  Making  comparisons  were 
classified  28.36  per  cent  of  the  questions  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  Under 
Finding  similarities  were  classified  17.82  per  cent  of  the 
questions  and  exercises  classified  under  Criticism  and 
evaluation  of  ideas.  Under  Evaluating  evidence  were 
classified  14.34  per  cent  of  the  questions  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  Under 
Analyzing  methods  and  motives  were  classified  6.06  per  cent 
of  the  questions  and  exercises  classified  under  Criticism 
and  evaluation  of  ideas.  Under  Recognizing  special  merit 
of  ideas  presented  were  classified  2.67  per  cent  of  the 
questions  and  exercises  classified  under  Criticism  and 
evaluation  of  ideas.  Under  Suggesting  limitations  were 
classified  1.94  per  cent  of  the  questions  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  Ho 
questions  were  classified  under:  Finding  exception  to  point 

made;  Separating  fact  from  opinion;  or  Eliminating  unimportant 
or  irrelevant  material. 
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Table  VA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Recall.  There  were  800  questions  and  exercises  under  maps, 
pictures,  and  diagrams  classified  under  Recall.  Of  these, 

595  questions  and  exercises  were  classified  under  Recognition. 
One  hundred  nineteen  questions  and  exercises  were  classified 
under  Facts  in  the  chapter.  Fifty-six  questions  and 
exercises  were  classified  under  Previous  knowledge  or 
experience.  Twenty-eight  questions  and  exercises  were 
classified  under  Facts  in  previous  chapters.  Two  questions 
and  exercises  were  classified  under  Reproduction  of  drawing. 
There  were  no  questions  or  exercises  classified  under 
Original  drawing  explained  in  text. 
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NUMERICAL  DISTRIBUTION  OF  QUESTIONS  AND  EaERCISES  UNDER  MAPS,  PICTURES,  AND  DIAGRAMS  CLASSIFIED  UNDER 

THE  SUB-DIVISIONS  OF  RECALL 


45 


Total 

121 

166 

231 

188 

o 

rH 

CM 

in 

o 

o 

CM 

10 

o! 

! 

800 

Recognition 

lO 

00 

149 

167 

122 

00 

34 

o 

o 

02 

° 

595 

Original 
drawing 
explained 
in  text 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

j 

o 

Reproduction 

of 

drawing 

o 

o 

o 

CO 

o 

o 

o 

o 

o 

' 

° 

. 

Previous 

knowledge 

or 

experience 

H 

CV3 

o 

rH 

rH 

C\i 

rH 

rH 

o 

rH 

o 

o 

rH 

o 

to 

lO 

Facts 

in 

previous 

chapters 

to 

20 

o 

o 

o 

o 

o 

rH 

o 

00 

CM 

Facts 
in  the 
chapter 

rH 

rH 

rH 

to 

to 

CM 

rH 

00 

o 

o 

o 

o 

119 

Book 

i-H 

CO 

to 

in 

tO 

c- 

00 

cn 

10 

Total 

Table  VIA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Organization  of  ideas.  There  were  3 questions  and  exercises 
under  maps,  pictures,  and  diagrams  classified  under 
Organization  of  ideas.  Of  these,  two  questions  and 
exercises  were  classified  under  Collect  information, 
pictures.  One  question  was  classified  under  Classify  or 
arrange.  There  were  no  questions  or  exercises  classified 
under:  Select  items  pertinent  to  the  topic;  Find  main 

point;  Find  minor  point;  Make  a summary;  Make  an  outline; 
or  Prepare  a special  report. 
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NUMERICAL  DISTRIBUTION  OF  QUESTIONS  AND  EXERCISES  UNDER  MAPS,  PICTURES,  AND  DIAGRAMS  CLASSIFIED  UNDER 

THE  SUB-DIVISIONS  OF  ORGANIZATION  OF  IDEAS 
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Table  VIIA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Supplementation  and  use  of  ideas.  There  were  15  questions 
and  exercises  under  maps,  pictures,  and  diagrams  classified 
under  Supplementation  and  use  of  ideas.  Of  these,  7 
questions  and  exercises  were  classified  under  Relationship. 
Six  questions  and  exercises  were  classified  under  Create 
or  invent  new  combination  of  ideas.  One  question  was 
classified  under  Application  of  knowledge  to  new  situations. 
One  question  was  classified  under  Handwork  to  illustrate  a 
fact  or  a principle.  There  were  no  questions  or  exercises 
classified  under:  Find  examples;  Suggest  plan  or  activity 

allied  to  topic;  Suggest  additional  topics  for  study; 
or  Show  relationship  to  other  fields. 
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Table  VIIIA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Criticism  and  evaluation  of  ideas.  There  were  98  questions 
and  exercises  classified  under  Criticism  and  evaluation  of 
ideas.  Of  these,  51  questions  and  exercises  were  classified 
under  Evaluating  evidence.  Thirty  questions  and  exercises 
were  classified  under  Making  comparisons.  Eight  questions 
and  exercises  were  classified  under  Finding  differences. 

Five  questions  and  exercises  were  classified  under  Recognizing 
special  merit  of  ideas  presented.  Three  questions  and 
exercises  were  classified  under  Analyzing  methods  and  motives. 
One  question  was  classified  under  Suggesting  limitations. 

There  were  no  questions  and  exercises  classified  under: 

Finding  exception  to  point  made;  Separating  fact  from 
opinion;  Eliminating  unimportant  or  irrelevant  material;  or 
Finding  similarities. 
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Table  VB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Recall.  There  were  800  questions  and  exercises  under  maps, 
pictures  and  diagrams  classified  Recall.  Of  these,  74. 38  per 
cent  were  classified  under  Recognition.  Under  Facts  in  the 
chapter  were  classified  14.87  per  cent  of  the  questions  and 
exercises  classified  under  Recall.  Under  Previous  knowledge 
or  experience  were  classified  7.00  per  cent  of  the  questions 
and  exercises  classified  under  Recall.  Under  Facts  in 
previous  chapters  were  classified  2.50  per  cent  of  the 
questions  and  exercises  classified  under  Recall.  Under 

V 

Reproduction  of  drawing  were  classified  0.25  per  cent  of 
the  questions  and  exercises  classified  under  Recall.  There 
were  no  questions  or  exercises  classified  under  Original 
drawing  explained  in  text. 
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Table  VIB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Organization  of  ideas.  There  were  three  questions  and 
exercises  under  maps,  pictures,  and  diagrams  classified, 
under  Organization  of  ideas.  Of  these  66.67  per  cent  were 
classified  under  Collect  information,  pictures.  Under 
Classify  or  arrange  were  classified  33.33  per  cent  of  the 
questions  and  exercises  classified  under  Organization  of 
ideas.  There  were  no  questions  or  exercises  classified  under 
Select  items  pertinent  to  the  topic;  Find  main  point;  Find 
minor  point;  Make  a summary;  Make  an  outline;  or  Prepare 
a special  report. 
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PERCENTAGE  DISTRIBUTION  OF  QUESTIONS  AND  EXERCISES  UNDER  MAPS,  PICTURES,  AND  DIAGRAMS  CLASSIFIED  UNDER 

. THE  SUB-DIVISIONS  OF  ORGANIZATION  OF  IDEAS 
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Table  VIIB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  and 
diagrams  that  were  classified  under  the  sub-divisions  of 
Supplementation  and  use  of  ideas.  There  were  15  questions 
and  exercises  under  maps,  pictures  and  diagrams  classified 
under  Supplementation  and  use  of  ideas.  Of  these  46.66  per 
cent  were  classified  under  Relationship.  Under  Create  or 
invent  new  combination  of  ideas  were  classified  40.00  per 
cent  of  the  questions  and  exercises  classified  under 
Supplementation  and  use  of  ideas.  Under  Application  of 
knowledge  to  new  situations  were  classified  6.67  per  cent 
of  the  questions  and  exercises  classified  under 
Supplementation  and  use  of  ideas.  Under  Handwork  to 
illustrate  a fact  or  a principle  were  classified  6.67  per 
cent  of  the  questions  and  exercises  classified  under 
Supplementation  and  use  of  ideas.  There  were  no  questions 
end  exercises  classified  under  Suggest  plan  or  activity 
allied  to  topic;  Suggest  additional  topics  for  study;  or 
Show  relationship  to  other  fields. 
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PERCENTAGE  DISTRIBUTION  OP  QUESTIONS  AND  EXERCISES  UNDER  MAPS,  PICTURES,  AND  DIAGRAMS  CLASSIFIED  UNDER 

THE  SUB-DIVISIONS  OF  SUPPLEMENTATION  AND  USE  OF  IDEAS 
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Table  VIIIB  shows  the  percentage  distribution  of 
questions  and  exercises  under  maps,  pictures,  and  diagrams 
classified  under  the  sub-divisions  of  Criticism  and 
evaluation  of  ideas.  There  were  98  questions  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  Of 
these,  52.05  per  cent  were  classified  under  Evaluating 
evidence.  Under  Making  comparisons  were  classified  20.61 
per  cent  of  the  questions  and  exercises  classified  under 
Criticism  and  evaluation  of  ideas.  Under  Finding  difference 
were  classified  8.17  per  cent  of  the  questions  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  Under 
recognizing  special  merit  of  ideas  Presented  were  classified 
5.10  per  cent  of  the  questions  and  exercises  classified 
under  Criticism  and  evaluation  of  ideas.  Under  Analyzing 
methods  and  motives  were  classified  5.06  per  cent  of  the 
questions  and  exercises  classified  under  Criticism  and 
evaluation  of  ideas.  Under  Suggesting  limitations  were 
classified  1.02  per  cent  of  the  questions,  and  exercises 
classified  under  Criticism  and  evaluation  of  ideas.  There 
were  no  questions  and  exercises  classified  under:  Finding 

exception  to  point  made;  Separating  fact  from  opinion; 
Eliminating  unimportant  or  irrelevant  material;  or  Finding 
similarities. 
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PERCENTAGE  DISTRI HJTION  OF  QUESTIONS  AND  EXERCISES  UNDER  MAPS,  PICTURES,  AND  DIAGRAMS  CLASSIFIED  UNDER 

THE  SUB-DIVISIONS  OF  CRITICISM  AND  EVALUATION  OF  IDEAS 
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Table  IXA  shows  the  numerical  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  classified  under  the  main  divisions:  Recall; 

Organization  of  ideas;  Supplementation  and  Use  of  ideas;  and 
Criticism  and  evaluation  of  ideas. 

TABLE  IXA 


NUMERICAL  DISTRIBUTION  OF  THE  QUESTIONS  AND  EXERCISES  IN  THE 
TEXT  AND  AT  THE  END  OF  CHAPTERS  UNDER  THE  MAIN  CLASSIFICATIONS 
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T8ble  IXB  shows  the  percentage  distribution  of  the 
questions  and  exercises  found  in  the  text  and  at  the  end  of 
chapters  classified  under  the  main  divisions:  Recall; 

Organization  of  idees ; Supplementation  and  use  of  ideas; 
and  Criticism  and  evaluation  of  ideas. 

TABLE  IXB 


PERCENTAGE  DISTRIBUTION  OF  THE  QUESTIONS  AND  EXERCISES  IN  THE 
TEXT  AND  AT  THE  END  OF  CHAPTERS  UNDER  THE  MAIN  CLASSIFICATIONS 
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75.52 

2.87 

8.33 

13.28 

2 

62.94 

8.71 

9.51 

18.84 

3 

86.17 

3.41 

4.89 

5.53 

4 

81.17 

2.74 

10.97 

5.12 

5 

96.42 

0 

2.29 

1.29 

6 

73.51 

6 . 69 

5.00 

14.80 

7 

78.78 

1.10 

6.10 

14.02 

8 

85.34 

0.79 

4.62 

9.25 

9 

85.26 

3.71 

2.61 

8.42 

10 

88.47 

1.83 

5.20 

4.50 
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Table  XA  shows  the  numericel  distribution  of  the 
questions  and  exercises  found  under  maps,  pictures,  end 
diagrams  classified  under  the  main  divisions:  Recall; 

Organization  of  ideas;  Supplementation  and  use  of  ideas; 
and  Criticism  end  evaluation  of  ideas. 

TABLE  XA 


NUMERICAL  DISTRIBUTION  OF  THE  QUESTIONS  AND  EXERCISES  UNDER 
MAPS,  PICTURES,  AND  DIAGRAMS  UNDER  THE  MAIN  CLASSIFICATIONS 


Book 

Recall 

Organization 
of  ideas 

Supplementation 
and  use  of 
ideas 

Criticism 

and 

evaluation 
of  ideas 

Total 

1 

121 

0 

3 

34 

158 

2 

166 

0 

0 

16 

182 

3 

231 

0 

4 

8 

243 

4 

188 

3 

8 

22 

221 

5 

10 

0 

0 

4 

14 

6 

52 

0 

0 

9 

61 

7 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

9 

32 

0 

0 

5 

37 

10 

0 

0 

0 

0 

0 

Total 

800 

3 

15 

98 

916 
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Table  XB  shows  the  percentage  distribution  of  the 
questions  end  exercises  found  under  maps,  pictures,  and 
diagrams,  classified  under  the  main  divisions:  Recall, 

Organization  of  ideas;  Supplementation  and  use  of  ideas; 
and  Criticism  and  evaluation  of  ideas. 

TABLE  XB 


PERCENTAGE  DISTRIBUTION  OF  TIIE  QUESTIONS  AND  EXERCISES  UNDER 
MAPS,  PICTURES,  and  DIAGRAMS  UNDER  THE  MAIN  CLASSIFICATIONS 


Book 

Recall 

Organization 
of  ideas 

Supp lement  a t i on 
of  ideas 

Criticism 

and 

evaluation 
of  ideas 

1 

76.59 

0 

1.89 

21.52 

2 

91.21 

0 

0 

8.79 

95.06 

0 

1.65 

3.29 

4 

85.07 

1.36 

3.62 

9.95 

5 

71.43 

0 

0 

28.57 

6 

85.25 

0 

0 

14.75 

7 

0 

0 

0 

0 

8 

0 

0 

0 

0 

9 

86.49 

0 

0 

13.51 

10 

0 

0 

0 

0 

Table  XIA  shows  the  numerical  distribution  of  the  total 
number  of  questions  and  exercises  in  the  ten  books  under  the 
m8in  classifications:  Recall;  Organization  of  ideas; 

Supplementation  and  use  of  ideas;  and  Criticism  and  evaluation 
of  ideas. 


TABLE  XIA 


NUMERICAL  DISTRIBUTION  OF  THE  TOTAL  NUMBER  OF  QUESTIONS  AND 
EXERCISES  UNDER  THE  MAIN  CLASSIFICATIONS 


Book 

Recall 

Organization 
of  ideas 

Supplementation 
and  use  of 
ideas 

Criticism 

and 

evaluation 
of  ideas 

Total 

1 

411 

11 

35 

85 

542 

2 

1105 

130 

142 

29  7 

1674 

3 

1041 

32 

50 

60 

1183 

4 

1283 

40 

156 

91 

1570 

5 

683 

0 

16 

13 

712 

6 

360 

28 

21 

71 

480 

7 

646 

9 

50 

115 

820 

8 

646 

6 

35 

70 

757 

9 

882 

37 

26 

89 

1034 

10 

629 

13 

37 

32 

711 

Total 

7686 

306 

568 

923 

9483 

. 

bl  . '.r;  i t:<ooa  erf j i io  . . a 1 :oi  it  !•.. 

; . . : i . . . - . 

. 

. mc  l>1  j 


=s  “ - — • r ■ taarsigt  = 


r.jl^ulws 


i/ 


i . ■ ' 1-  . cc  , 


Ilf 


*• 

U i 

in 

0 ,VJ 

19  • 

. 

Table  XIB  shows  the  percentage  distribution  of  the  total 
number  of  questions  and  exercises  in  the  ten  books  under  the 
main  classifications:  Recall;  Organization  of  ideas; 

Supplementation  and  use  of  ideas;  end  Criticism  end  evaluation 
of  ideas. 


TABLE  XIB 


PERCENTAGE  DISTRIBUTION  OF  THE  TOTAL  NUMBER  OF  QUESTIONS  AND 
EXERCISES  UNDER  THE  MAIN  CLASSIFICATIONS 


Book 

Recall 

Organization 
of  ideas 

Supplementation 
and  use  of 
ideas 

Criticism 

and 

evaluation 
of  ideas 

1 

75.83 

2.03 

6.46 

15.68 

2 

66.01 

7.77 

8.48 

17.74 

2 

88.00 

2.70 

4.22 

5.07 

4 

81.72 

2.55 

9.94 

5.79 

5 

95.93 

0 

2.25 

1.82 

6 

75.78 

5.83 

4.38 

14.79 

7 

78.78 

1.10 

6.10 

14.02 

8 

85.34 

0.79 

4.62 

9.25 

9 

85.30 

2.58 

2.51 

8.61 

10 

88.47 

1.83 

5.20 

4.50 
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Table  XII  shows  the  numerical  and  the  percentage 
distributions  of  the  total  number  of  questions  and  exercises 
in  the  ten  books  used  in  this  study  under  the  main 
clessif ic8tions : Recall;  Organization  of  ideas; 

Supplementation  and  use  of  ideas;  and  Criticism  and 
evaluation  of  ideas.  There  were  nine  thousand  four  hundred 
eighty-three  questions  and  exercises  in  the  ten  books  used 
in  this  study.  Of  these,  seven  thousand  six  hundred  eighty- 
six  questions  and  exercises,  or  81.05  per  cent,  were 
classified  as  Recall.  Nine  hundred  twenty-three  questions 
and  exercises,  or  9.75  per  cent,  were  classified  as 
Criticism  and  evaluation  of  ideas.  Five  hundred  sixty-eight 
questions  and  exercises,  or  5.99  per  cent,  were  classified 
as  Supplementation  and  use  of  ideas.  Three  hundred  six 
questions  and  exercises,  or  5.25  per  cent,  were  classified 
as  Organization  of  ideas. 
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CHAPTER  V 


SUMMARY  A HD  CONCLUSIONS 

The  purposes  of  this  study  were: 

1.  to  classify  the  questions  and  exercises  in  fourth 
grade  geography  books  on  the  basis  of  the  mental 
processes  required  to  answer  the  questions  and  to 
do  the  exercises; 

2.  to  learn  to  what  extent  the  questions  and  exercises 
in  fourth  grade  geography  books  require  the  use  of 
higher  mental  processes  as  defined  in  this  study. 

In  this  study  the  term  mental  processes  is  used  to 
mean  those  mental  activities  in  which  children  engage  in 
order  to  answer  the  questions  and  to  do  the  exercises  set 
for  them  in  fourth  grade  geography  books. 

The  term  higher  mental  processes  is  used  in  this  study 
to  designate  those  mental  activities  included  in  this  study 
other  than  recall,  namely:  organization  of  ideas; 

supplementation  and  use  of  ideas;  and  criticism  and 
evaluation  of  ideas. 

A classification  of  the  mental  processes  in  which 
children  might  be  expected  to  engage  in  order  to  answer  the 
questions  and  to  do  the  exercises  in  fourth  grade  geography 
books  was  prepared.  Ten  fourth  grade  geography  books  were 
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selected  for  use  in  this  study.  All  the  questions  and 
exercises  in  the  ten  books  were  analyzed  and  classified. 

The  conclusions  of  the  study  are  as  follows: 

1.  The  stuay  revealed  that  there  were  nine  thousand 
four  hundred  eighty-three  questions  and  exercises 
in  the  ten  geography  books. 

2.  There  were  seven  thousand  six  hundred  eighty-six 
questions  and  exercises  clessified  as  Recall. 

2.  There  were  one  thousand,  seven  hundred  ninety-seven 
questions  and  exercises  clessified  as  requiring 
the  use  of  higher  mental  processes  for  their 
solution. 

4.  Of  the  total  questions  and  exercises  81.05  per  cent 
were  clessified  as  Recall. 

5.  . Of  the  total  questions  and  exercises  18.95  per  cent 

were  classified  as  requiring  the  higher  mental 
processes . 

Studies  previously  reported  herein  indicate  that 
training  in  the  use  of  higher  mental  processes  is  effective 
under  proper  conditions.  Furthermore,  it  is  the  opinion  of 
many  educators  that  such  training  must  be  provided  in  the 
schools  if  the  adult  population  is  to  be  able  to  do  the 
problem  solving  necessary  in  a democracy.  The  present  study 
reveals  that  the  contribution  of  the  ten  geography  books 
used  in  this  study  to  training  in  the  higher  mental 
processes  is  negligible.  Therefore,  in  the  opinion  of  the 
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writer,  it  is  necessary  for  the  teacher  to  use  a great  deal 
of  supplementary  material  in  order  to  provide  the  proper 
learning  experiences  necessary  for  training  in  the  use  of 
the  higher  mental  processes. 
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